Bisphosphonate administration alters subcellular localization of vacuolar-type H(+)-ATPase and cathepsin K in osteoclasts during experimental movement of rat molars.
This study was designed to clarify the effects of bisphosphonate (BP) administration on structure and functions of osteoclasts in alveolar bone resorption during experimental movement of rat molars. To produce orthodontic force, elastic band was inserted between the upper first and second molars for 4 days, and dissected maxillae were then examined by means of light and electron microscopic immunocytochemistry for vacuolar-type H(+)-ATPase and lysosomal cystein proteinase, cathepsin K in osteoclasts. Vacuolar-type H(+)-ATPase and cathepsin K in osteoclasts are the most important enzymes for demineralization of apatite crystals and degradation of bone type-I collagen, respectively. At 1 day before elastic band insertion, BP was administered intraperitoneally. Control rats received the same volume of physiologic saline. In BP-administered rats, most osteoclasts exhibited either irregularly-formed ruffled borders and clear zones or only clear zones of various degrees of extension. Subcellular localization and expression of both vacuolar-type H(+)-ATPase and cathepsin K was significantly decreased in such osteoclasts with impaired ruffled borders and/or only clear zones by BP administration. In particular, cathepsin K secretion by osteoclasts towards resorption lacunae was markedly inhibited by BP administration. Our results indicate for the first time that BP administration significantly impair the osteoclast structure and reduces expression of both vacuolar-type H(+)-ATPase and cathepsin K in osteoclasts during tooth movement.